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[11*511 1 7* b?<<*- Fts fuE7* h4f-r* 

-K#ft*£SiLTi#sftfc*ffi£*ffi£fci«:£si-ra 

iuE£SI8P£y-tzy h-rsftttC'J^y RE 
h^>vX*£, iuE£*8P©«&*fl-Wvtttfj-r3tti 

*7c^ -T V«lc*BfflB5U £ ft T is y . tuEHStfr 5 ©ffi 
£ ffl^«E^H o TV ft I v t y * ?7 KV -f 
X©^©tt!B©2o;&+t>7y>yXT. ^©M£lX3 

c£u:<j:y/<X£i&£t3/^x*+v*5£<t;Lfc 
@f*»§sSBtcis^T, 

iuEHISrt^VT, fuE7* K£iiuE£* 
SP©P^cm^£-Bf«?t?3fc#©a>7 : ';/+t£l£tt, 
SuEziVxVtJ-fciuE?* h^f*- K©IHHc«:£ 1 © 

BPOIHlctiS 2 ©m?fr$E&ffl h 5>-yX£ ^ti/PftlS 

its 

tuE U * y h E h 5 > 5>X * K <fc 3 tuEg&SP© y * y 
Mile, fi^goT^SlAKyy^^V K/-TX© 

aw>mtt*i}Effl*#a?m* ltbuE/ <x* + 
Km i omwieasffl f*7>5?x**aLT£«RHi5fc: 

2©«W(Ea6ffl h5>S>Xy^LTtuEg&^IS3£ 

u ^©jss^ftsprs i:fc«ffcsmffi*iiEUi*# 
IST'tuE/ <X* + -y-k^m U K/ -f X* + v-fe 
7fcfi^T*a&«# LTfc^fciuEMy y K/ 

■<X©*©*ffi£©Mtt£lXoT, ^©ii7}£Jl©ffi^ 

-Kfl«31fi*SSiLTfi5ftfc*S**ffiSfklcSSi-r* 
flgPi, iuESjftffifcy-tzy hf 37cA6©y-fey hffl 

i^v^x* iuESSi8P©*ffi*n8P'Nai*-r «m 

*)#S££fi7i.*Hil6#s =&7ii* h y y xtflcxti- 
*7c5< V«lc*»E5iJ* ftTiS V s tuEHJSfr 5©ffi 
£ ffi^milfrii o T t v t y 7 7*5 7 y K / < 
X©^©tt!i©2o£+t;/7y>7'LT, ^©££1X3 

luEHHSfc^ I5E7* hT^f*- Rdg$^ftfcf|1 
©m^fE&ffl h57vX7<h, luESSiSPlcSSKSftfc 

m 2 ©m^iE&ffl h 7> $>X7 t. Iuem i stfs 2 © 

m^fE&ffl h57i>X7©Psmcjg£LTI£tfStv ^© 
hLfcfttc, fi^©goT^£VA'y77"57V KV-f 



LSuES 1 ©W5K3SE h 57-7X7 £iILT£HII^ 
BflctuEMOSy-- h©iTFU:K3SLT*8tLT£l/'fc 
«ffi*SuES62©*ffiK3Sfl3 h57-7X7£iILTiuE 
^^gp^iE^IL. *©J6IIE£SI8P7*£ IttcmtcltmSi 
*IWBffl*#«?WEy-rX* + V-b5'MH*U K7 
-f X* 5 i3 on T i^46ffi# L T is SuE/ * y 7 
^■7>hV-rX©*©«tti:©M#£SXoT, ^©ii 

#**©«*£ ltixu mtMmmtttzzt&n} 

[11*313] IJE7* h^^- KfclfflaWl <WM5 

lE^iffl h 5777.7 ©safest ffit® * -r = 77tx 

^7f>m *>BSlEfuE7* h^-^'J-t! 
y h-r*S2©'J4zy hJB h 5 77X7 Lfc C i: 

tzmm 1 Xti 2 EttOSftAftSK 
[11*314] y* Kt» IJE7* h#-r* 

-RcffiK*ftfcSl©y4zy hfflh^V^X^i, tu 
E7* h^-T*- Kfl«««SSSU^#5ftfemS*«ffi 
S<klc^t5»i, luES»W*y*y KT^fc 
46©»2©'J4zy hfflh^V^X^ts luES»W©« 

t h y ^xttic3a*— *7c?-r vttiEiMHEWtfftTe 
y s bueh*6 x e ©ffi^mE t ffi^ms &m ■oz^r^ 
9z> o y hv x©*©tt»© 2 o^+^>7 y y 
y~LT, ^©«*Bi*cticj:y/-rx*i«sr*/-r 
x*+>-b7*«i7ifc@f*a«sMT i soT, 

luEH»rtlc, KJE7* h^<*-KaOWl©y-by 
Rfl h^V^X^lcffitttfft/cSIl ©W^SSffl h^V 
-7X^ fc % iuES»a5lc«tt*ft/cSI 2 rom^$E5Mffl h 

7>^*t, tuEm 1M12 rom^$E^ffl 

luESIl©yH*y hfflh^>v»X^tcJ;ytuE7* 

_ K€ ,j ^ 1>r h Lfcf£[c N tuEM 1©'J-t7hfflh 
5>5>X^^^7<hU fro, luEMOSy-RDBT 

f *fe»©S1 1 ©*E£iuEM O S ^- h [CEP})0 LTl N 
*«»T , luES1 1 ©mfie$E&ffl h^>v»X^^7h><t L 
T, SI1©-> + y*-BSIHx tuE7* h^V^-KT-Tt 
*S»*ft/c*^luEMOSy- h©BT[c| E SILT 

»»*-&T^5tuESi (Dnm&mm v^yy**** 

7tU BtflJEtncU-by RJh5V5?X*k<fcy 
buE7* h^f-T*- K^y-fey h Lfcfttc, luESl © 
y-try \~mt5y*J7,2**ytU fro, luEMOS 
/r- h©BT©^>->-^;l/^tuEmi ©«E<fcyt* 
* ^ U^MEKJ&r «fc46©m 2 ©«E*luEM O S ^ 
- htcEPSP LT^«««T»luES 1 ©m^lE^lffl h5> 
&X2**ytLZ* luESl ©5/+y*-ISIB<fcyt> 
S^S2©-> + y^-BSIH, I3E7* K^'T^-KTt'c 
lltJtlftiMiuIBMOSy- h©BT[c| E SILT 

sa*-i±Tfr5tuEmi ©m^iE^iffl f*^>$?x*** 
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Bo 
[000 1] 

[«3l3©Ji-f *K«r»B] *«Wl±@ftaH»fiHl«:« 
[0 0 0 2] 

CCD£3£CMOS-fe>-9-£3©2-3tf£* 0 S#© 

[0 0 0 3] CCD£3«\ 7*h^-r*-RE«±L 
fcm^^m^$E^«? (CCD: charge coupled devic 

e) ic<fc y affile fl-as'\K3i-r*o cMos-tv 

+r75iW4, 7* h#^*-Rc$^L.fc«5l;:<J:*«ffi 
Ofllffl^s #7* l*y-r*-Rc«J«LTW*Sftfe7' 
>7£iILTil?7»ai7]?3, £©CMOS-fey+r 
75iC©HfSf§;t[4, jI?I©CMOS-LS I 7PWi: 

^^L^p^xr-fFjST 5 **©?, cmos-lsi 
ffl©7^>^a)$fffi^ sfe, xyy'-bvy-tfBW) 
cMosiaiBsaa^ssti^y'jy 

[0 0 0 4] -£ % CMOS-bV9-*iClCttCCD*iC 
[0 0 0 5] 07tt86lE©@ftJi«S1I©-ffll©««ig 

o s -ry-s'-b lts y , a* 2 n~ 2 339$ 

r^TC^ h U ^XttlcIBB* tiTfi y > C ft 5©H* 2 
11~2 330a*, f!i/7H/^1?, &ft© (7jC 
¥*lRll«:Efl*ftT^«) «gfc©H*©»fF*\ «5S 

« 2 1 1 ~ 2 33^ 5 ©ffl^ 14, JUftfttf/ -f X* -V > -b 5 

3tcA7D£tu y^x^^y-nimi^ntc^ 7jc¥-> 

7hk^41CJ; y|H^ r-5VvX£T 1 ~T 3 jb*t 
> L-Tn &$U©ffl^jfflW*ffl^i: LTtti7D* ft*. 3I£ 

*xtt?i4s< 1 5U©-*7c5-r>«iciSiis*Eiir* 
[0006] c©fie«©@ftaHKBfis -fsfci^ ft* 

©C M O S -ry-SMjVWEttHRfcWE C D S \s\&t 
W£ti%y'CX* + >-b5»WTl i *%. Cftl4HiS© 

[0 0 0 7] 08W:CMOS^y-i>Mzy+f <!;P¥l4ft3 
ft*©@f*»§sSB© 1 H«7}(7)-#iJ(7)«ffi[s]K0^ 



S3.H8lcfiUNT, -O0DI*2a(i-O©7* 
-f^-KPDt. 7* KP DflDNISfJilcy- 

Xtfffi^ft/cy-fey hffl h7>^*M1 7* h 

sr-r*- kp D©Nswicy- \-tj<mmntcm^m h 

7>^^M2L K3Sfl3r^V5>X*M3i:frSS 

h7>^Mi, M2st>'M3ii, moss** 

«jSh7>5>X* (FET) 7\ iiSSttn^ + ^KDF 
ET?S5 0 

[0008] h7>^^M2©V-^ x-ry^a 
H*^Oh7>^X*M3*aLT2mfflB8-9-V^y> 
? (CDS) 0»5i:JlS6lEffitt*ftT£y, h5> 
5>X*M3t4V-X7=!rP7lH]8<tL.TBrfFr*<> CD 
S@S|5ti, 20©U>x>-9-CiatfC2i:, 2fll© 

x^vtsm&vs 2 tfrzmmznz&v. ^y?y 
v- c 1 mmmm^ftx -r y ? s k p > x > +r c 2 

fcHWlcftLT ^>5>X*M3©y-Xl«:ffitt**u 
□ >r/tC 2 £>7-r y 9 S 1 ffliJ4S?C 2 a #x-r y 5 1 
S 2ZftLZmmni±\/ r e f icffitt*^ 3 7?>* 
ClflDX-fy^SHWffCI btfX-fy?S3*^L 
Tfl^ttJfittfcffittilrftT^*. 
[0 0 0 9] CDS0tt5£*ffi6tN87 0>*WStf/ 
<X*t>t73©7 H* 1 ^©HS&flWT}? 
**. CDS0B5li % H*^6©fl*«Ei:ffl^mE 

tfii-a ti^uv W7^7^> hv -r X0*0tttt© 2 
[0010] *ic, crosessfiroiM^ic^^TKwr 

£c^«flffl©ff©**5<J©H3lfP**i:-r*o Sr. h 
^Vv-X^MIA^X h5>v , X^M3!S«7|-7<!:* 
ft, 7* r*4f-T*- KP D(75N§y]lf|iJro4S?T 1 fcy-fe 

hmE (Vdd-Vthrst) [CtS. EC?, Vd 
d li*-H«E % V t h r s 1 14 h 5 V5*X* M 1 © L* 

M3]B«*7-PS«©-P, 5«JM«lc C (DHIR 2 a 3^ 6 © 

[0 0 1 1] ftlc, h5>^X*M1**7i:Lfetttt 
T\ 7* h^V^-KPD[c»¥l*^5©3 1 c^AltLT 

©§1C p x 114. 7* h^V^-KPD©#MC pd 
h7>v ,, 7$M2©f-h§lCampi:, h5> 
5>X-?M 1 ©ffiMIC rsti, Effi©7$&3*C f 
fr5ftoTt^„ 7* h^Tl"- KP Dlc»W»Qtf 
58±r*i:, AV = Q/c P x I ^©■ffiSflaB'z:© 
tt?T 1 lCjB**o -Tds CDS0K514, ^©F^, f& 

©ff©H«©tti7Dffl^saa LtMo 
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[0 0 12] CDSEK5fltagLTl/»«H*2a©i!i 

ansa*. 7j<¥-> 7 h u-yx* 4 ic <fc y pj ufcx-r y 5 1 

S 3 £iILTtti7D m^Ts CDS[H]K5li>ia 

Lri^H«2a(7)saa^r^-r«o cDsasssti, 
[0013] Sfo*. x^y^s i , s 2 sect* 

fC2ai, «6?C1 bflDWMr'J^UVyUIffiV r 
e f IZtZo C©«I?h7>yx$M3©f- hi:/\ 

#<tf-KPDfl>«ft?T1©«ffi (Vdd-Vt h r s 
t+AV) 6\ h5V5'X*M2 7««*ft, 
>^M3(5FKX y-X£iILT (Vdd-V 
thrst-Vthamp+AV) ©«ffifl 5 5'Jfll^« 
(0$y*?C2b) icm^tftiSo £ft[c<fcy, □ > 
7*vy-C2lEt*. (Vdd-Vthrst-Vtham 
p+AV-Vref) 4>*fflS#frfr«. Vt 

V r e f - {AV - CI / (C 
«h£3o C©(ft, X'Ty^S 1 £H^T*7i:L, py 

y-y'X* M 3 jEM 7 Kfcy, HJR2 a#S©tfJ*Hi«K 

<< 5 V??X-f y ? S 3 tffifl U 6 ft, P VxVtfC 
1 tcffilf * ftT^fc, ( 1 ) iC<DSaS|£^3fj«iii*ffl^«!: 
LTtii7J*ft3o X<7fS3tf|^T*7t 
*ft, MOCy-fey r-tt«U:K*o &H*l«:^Tt>± 

[0016] UErU H8©CMOS-ry-5'-bV9-? 
tt. 5/ + y*-«6tfBWi:ft*. tSfc^ CCD? 
li, £*HIHU:-5U:*+y7'£:7* ^-ftf-KfrS 

K3sn«i«:»-r® c c d 5f# 5 tizwwttm.it i 

HHrt<7)?^T<7)H*lc^0ftttfa5y, CCDB*»W 
[0 0 17] CtUcftLT, HSOCMOSf*— y-fe 

a 0 c©<fcasnsiH«icrftfcis«©5/+y^-*p- 

[0 0 18] -75, Bf^W^ofcflltH^fF^y + y 
^-?7-r-;l/K->fy^-iL^t,hi()^\ p-'J 

O S -f y - 5Ms T»7 -f U K-> + y * -«tt«*fc 
tf*-o®£S£fclu «*t«S-> + y*-£KW-*c£? 

T, **fc£0ISIB£ttS> + y*-*lltttf<fcl\, Lfr 

[0019] 7^-;UK-> + y*-«t6tf*£-f*lc 
li, S««IH©iS«fllffl*^iSilfP^BSl«:ISiy ftTX'r 



h a m p 14 h7>^X* M 2 © LtWIIJ±7'$?o 
[0 0 14] Si^T, X'fy^S 2£M** h^yvX. 

* m 1 © h [c y -t y h *e« mw LZM-\**yt 

tZo ?Zt* 7* h^<*-KPD©iSS?T1©*ffi 
14, (Vdd-Vthrst) i«fr5, «TC2b 
©«tM± (Vd d-V t h r s t -V t h amp) t% 
2>o CtUC&Vs 4S?C 2 bli (Vdd-Vthrst 
-Vthamp) - (Vdd-Vthrst-Vtha 
mp+AV) =-AVmi9tiLtfimtLtc£tlc1tZ B 
Cftl±s 7* h^f*- K P D COiffiT- T 1 ffliJ^mESft 
$Nc»U\, fi£^T, 7* h£V*-KPD(Tjftmg» 

[0 0 15] C©*S«s 2 a (=«ft?C 1 b) (7) 

«<ft«\ mEglbTJ A Vff3V7^C1, C 2 #B9U 

1 +C 2) } (1) 

*.H 9 lEfcl,^ HX2b& 08 roH* 2 ale, W 
IC7* KPD©NSW£«|?T1 t^Htc KU 

-<x y-x^«tt*nftMossf*7>5;x*M4 

<!:, ^T1 U:-*(fl£tt*tU ftiJJ*tf»tttfftfclW 

y -yx^ m 4 *>y + y $ -«tk □ y 7^ c e fiwn 
ismz&ffi?,, ftfis □y^y+f-ceWu h^y-yx 
^M2(7)^-h§M^^r+»^Jf^*^y, ^roJi^ 

[0020] B2 b(4H*gP(Tj*±ff, «Tff?S 

i\ £c^iH©fia>**5ua)iSiifp««i:-r«o h« 
$g©ai7j it t z. 5 ?s* <h t a. c ©«tt?(4» 

h7V^MK M 3 N M4li7r7[c^oTl^o C 
©BS©*?T 1 (Vdd-Vthrst) [CS 

oTl^. V d d li**B«E^ Vthrstli 

T-T1 ttifClC'fc^S^oTfiSr, «fii«lC)P^T^ 

y-by nttn)$$?8«. h^yyx 

*M3tf*7?S*®T\ 9Ufi^ffi(ciSiR2 bA^5(7)tti 
*(4ftL\ -75, h7>^M4W7i6oT£ 
y. ^<Dfc46SS7T1 <hmMW^tJjy||^nTl^7=r 

h k p d ^tt^waiicwTtotiT^*. mm 2 
bit. caLTTcms^nffLoo, s^yTor 

[00 2 1] C -5 LI, r^T<DH*<7)ffi^^ii^l±l* 

ft, yfMs&mmttp&mfcQvmimvt* $mm(D 
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<(*- KP DODNSUWIlEWItftiT^femWH:, £H 

^*-KPD<7)m^W:»Kfty, PDli'J-fey 

« 0 K3S#lK7f r-^yvX^M 4 tiT^Eft 

y, ntfy-* hy-r*-KPDt*3«wHi*iittr*. 

[0 0 2 2] 1 ©§IC pxllis =l>x>-9-C 

eth7>^M2Cy-h§iCampt, h5> 
v**M 1 ©*6»S«C rstt IB^(7)>¥3!SmC f 
£frSftoTl^o fcT, ^*;h.fc«W&M#Q£ 
t AV = Q/C p x I /c'lfClf^ikfiWT 1 

T-T 1 (OWffili, (Vdd-Vthrs 

t) -e&?tcfre, wM$mm$ (vdd-vt h r s 

t+AV) £ft3 c 

[0 0 2 3] iilTli««7«L CDS 

*IHk >i§ LT0^HfS2 b«m?tr^iffi7T 1 icggS* 
*lfcaV7*V-9-CelE«*LfeSSfS«T*. ^LT, 
CDS[i]K5[i;i@LTl^H*2 b©ffla*BBS&-r 
So $Ts gSC'J-fey HttfMrfr3. Ta*>5» SuxE 
Lfcctatc, WyfSK S2*Bi:Ts S?C2a 
£WFC1 bO«tt*'J7 7'UVX«ffiV r ef icT 
So X-ry?S3ttll^T*7lCft-3T^*. 

4S7C 2 b) IE (Vdd-Vthrst-Vthamp 

+av) ©«ttfl«m^*ti« 0 cwcty, nvxv? 

C2[cti, (Vdd-Vthrst-Vthamp +A 
V-V r e f ) 4>*fflg#frfr«. 
[0 0 2 4] «l/»T, X^V^S 2*MZ*7teTZ 
4S7C2a (=«6?C1 b) teliiJEtefcO&tfo 
TVSOVD?, *fi«lE)¥^fctt!llcS* 0 CUT, h 

Ts 3b7-T 1 £'J-t*y hT3 0 T3<!:, iS7-T 1 <DWii 
li, (Vdd-Vthrst) t^fi^ SSfC2b 
®*tM* (Vdd-Vthrst-Vthamp) i:ft 
* D t&loT. «6?C2b®*fM*s (Vdd-Vt hr 
st-Vthamp) - (Vdd-Vthrst-Vt 
hamp+AV) =-AV£W-«fcLfeEfclca*. C 
tlli, 7* KPDU3^Lfc*ffi*QU:ttffiI 

ssmc j; zmm*t£ itif±m>~it<otmic «t y m^ie 
ixytij^fccfcics:*. 

[0 0 2 5] CAMS*. S?C2a (=t«?C 1 b) (7) 
•ffitts »b»-AV#aV7*V9-C 1 s C 

^ftif^tcitmmmmitt^o osy, tuts m 
U7iu =ivx>-9-cHci(Bne«*fia*Lit«-r 



5o f ©fe h5>^M3W7lcS ( J, If2b 
t^(OiHMtM<r^m^T, 07(7)7j<¥->7 hU5>~ 
X* 4 lE«fc »J » £3 = V??*-r y 5 1 S 3 frig 1 5 

tu =i>x>+tc i icfiBtsftT^fe, (i ) xcrosaa 

ICifii^lW^il'tfSTU JXT^«<7)BfFfrliy 
[00 26] 

L<fc 5 £-T*HB] Lfr*lE, ±IB®H 9 

* HMItt* C M O S -f * - 5H» It, fi*ft PpM 

KP D©W»Sl±s ^S&U-fey h*nfc4S?T 1 [Eg 
££tU ^ftfr£3mfe£^££tfH«^Eaj7jLfc 

iLTM. o*y % fl^*m^i-r«i:*i:, Ayy"^ 

4» y bmmc&znEZtmtzt. kjc/^xm 
s* nft <t ^ a mh#£ s 0 

[0 0 2 7] E©kTC/-fX<!:W\ mT-rosiiiijjiotB 
Hf*«l*?a5*o 01 0(7) J: a IE, 

c©mte*£*meviE-r«<t^-5c:tii % ^©§mc 

BO <t^-5E£?S*o *©»ntt*3fl!>cfcaic*t) 
[00 28] 

n=V/ (C • q) (2) 

UttftftiM^ LT(i, 01 OlE^TctatE, §1C^ 

WEvrowiicfflaaRatfx-ry^s 4^lt^^ 

X^y?S4^PJL:T, +»*^BflH^«oT^5 
X^y^S 4£IHK S*Clctt±|B0)»O*?fl« 

^snr, s^imEviE^^To^o 

[0 0 2 9] Lfi^U 5IBHctt*?fl«7V^AlclSjaiBi 
^LT0^7c46[E N X<y?S4^P§L:Tl^P^ #M 

y, su^Bftinjcy/jNTtLNiiLNa^atE, mm\zi%^ 

n j; y ^ fro fe y '> * fro fc y t « c 1 1 e % * „ c © / 1 
=7 >y *ti k t c y-fxt pf tfftssiw <t ft o ruti^o 
k T C <tli k : T : Hfe*hSS, c : 3 

V i =/" (kT/C) (3) 

tmttti% a o) xCfrs^fr^ctatE, crosi^u 

[0 0 3 0] S£oT. 09(DCMOS-<y-i>*-rf>tKD 
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i i <hv i 2*«sy, ^v-tr/H^SiA, ztizom 
^u^/uv i i <tv i 2[ciiis^ii^<, 
tll8®fc®£it!&T*«^ kTC/-rXl4V"2«# 
fu 

V i' =/■ (2kT/C) (4) 

[oo3i] ±e© (3) aatf (4) afr6»^a<t 

©fttt. 0 8, H9©«*-PHiSilt*«SlfflfkLT^< 

x#*t<s3= 

[0 0 3 2] CC?, kTC/'TX^SattlcMato 
T**o fiOjttfs 4S?T 1 <7)#mC p x I #8 f F lc£ 

ofci:r«o c©8 f F£i^5afii«\ h«+mx#5 

M m PUTfcft o iiUP^^tffc^if^ « 0 

kTC/-TX»VI' tiT = 3 0 0° K(DW. 
jg-Wfi 1 m V lc 3& « o ffl^<D**lIfS# 2 V 7V -f X# 
k T C y^Xtctf £TZ£s ±iE(0 7 ^ -;U K-> + y * 
-WBfif* C MO S <*->4z S / N tUt 4 6 d 
B<hS« 0 CCD*Sfl>S/NifcH:6 0dBJK±i:Lvb 
ftTt/»3ffl"^ kTC/^XtclfT\ CCD^iClcJt^ 

[0 0 3 3] tulB(DE8(D*t ) ffim^«ii©CMOS'r 

* hW- KP D(73§mC pdtffr4y*tlW, 
BgBtt09OD««OD«#J:yt,/h*^ o LfrU El 8© 
WfiBWi k T C />rX*l«Sf «©tt^Rffil?S«o 

[0 0 3 4] 09©«jS©ft*©CMOS'r;<- 
^"bV9-?(*WBftLT^< t. h^>i>X^<73S^H 
8®Mf8<fcy£l/»z:£*>£y % S?THC^§K 

&5i±t*isi 9 ®fluso!>£#si,\ cron 9 ©«js?fcj\ 
7-r -/U K-> + y < % p-y^i/ty* -ft 
fMrfrAlis kTC/-rX*»ST»#*. 

[0 0 3 5] H9©«*?P-';>^>+y*-«im4 
JXTCfcaiEfra. $*\ h5>-7X£M4, M3tt7r 
7<h1-«o Z<Dt%. 9imm&C2blCC<DWM2bfr 

PDtefttfAJteftTttWSSMffifofU 7tbif-ft 
-KPDlc*^fl«*8l*ft«o Sfe, CDS[H]SS5ttfd3 

[0 0 3 6] #lc, >ig LTV*ff®«lS#$&$3o h 
5>5^X*M1tf*>U iSrfTltf (Vdd-Vth 
r s t) icy -fey h£ti3o *®(fcs K5VS>X*M1 

dd-Vthrst-Vt h amp) fl9UflW«ElH2) 
*ft« 0 CDSEBSKfi^TB, X^yfSlMS 



2 5-PJL:, HVxV+J-C 2[c (Vdd-Vthrst- 
Vthamp-Vref) ©*ffiM*ffi#-r *„ 
[0 0 3 7] fcXY'yfS2et^7t«o ffi 

* h K P D (DVffi h 5 V 5>X* M4C KU-f 

x y-z*aLT*fT 1 icattiaco as? t 1 

■ Cpxlli, HVT^UCei:. h5>vX.*M 2© 

rsti, Ett©#3fi8*C f #S6* 0 7* 
-KPD©««S*%Qfr«i:, AV = Q/Cpx I 
ettfl)IffitfttfCfl)SI?T1[LBt5. C©4Si?T1 
©«ttl±s VvX* M 2 7*B*tU *V?S« h 
^VvX^MS^iiLT, (Vdd-Vthrst-V 

thamp +A V) t LTSIfl^tttettJ*)**!*,, 

[0038] ewety, 4s?c ibtDrnmrnm 

(Vd d-V t h r s t -V t h amp+AV) - (V 
d d-V t h r s t -V t h amp) =+AV££3fr 
6, **Ud±fiyLfc«toV r e f + {AV • C 1 / (C 

1 + c 2) } #«&?c 1 b lentil c©me*w-> 

7 hUvX$4'Mti7J**l£o *-0>^ h^VvX^M 
3**7fcU »»®y-fey MflttfcT*. 
[0 0 3 9] EflDJ:^.:?*^ 'J -fey Ki 1 

HC'J-fey hft^©*Tfl^5/\'y?^7> 

K/-rx*»*r*«?s kTcy<x^^srt«c 

7 -r -;u K-> + y ^ -Srf^©fc«& <h ^ a «fc U t»» 
SS^©'>S^ p - U >^~-> + y ^ -ftfFTffl ^ Sft« c 

[0040] c(7)J:a^c,gl8so ; El9roo^rtl©^^e5t^ 

Zt&wmSLLT^riimtcfrtb. 0 8roj;a^i flsl© 
7* h^-r*-KPD<t N 3(1© h5>vX£M1 ~M 

y * -llSlf k T C / < X* + >*;Witl*SI3i?* 

[00 4 1] H9lc^Lfe1ffll©7* h^V^- 

FPDi: N 4flg© h5>5>X^M 1 ~M4<h, 1 f@CD=l 

>T>ycefrtt%mmffi®(DmwmmmwT:i*. 7 
-r-;u k->+ y ^-«tiic j; y us mmzw^mitm* 

TC/'TX* + y-fe; U«gE(D £T * 5 fi*-* L fi^ffiffl 

[0 0 4 2] *«WttJK±OjiS[lc:«*ft*ftfe , t»fl!>?» 
7 -< -;u K-> + y* -«M^<t k T c / + 
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[0 0 4 3] $ft, *9tma>W)EMts 
[0 0 44] 

is £SI8P£y-tzy *fc»G>y-fey hffl I-577X 

7^ ssiBPowtt^ffi^m^-rsffi^^ffti^x. 

3HIS6\ =*7c7 HJ^ytfKlEXtt— *7c5-fVttlE 
foIL' l 5:LV\'y7777> K/-f XOfrOmiO 2 1 

zv-yyvy ?lt. tvmzwzztiz&v/fxz 

RSfSf « 7 X* + >-b ^ £«*ft @ WMftSIKi: £^ 
T, Hfftrt^fc^T, 7* h7y*-K£g&SP<7)f?mc 

*ffi£-n$*Btr ztcitxDzi y=ryn^m. □ 7^7 

+^7* h^- KCIHWiSM ©WSKSIfll h57 
7X7£, □ VxVtl-iSftSPCIHlcttS 2 <7)m?fr$E& 
ffi f>5V5>X***ifi?ifiHW\ 'J -try hffl h577X 

*ic<fc*s*BM>y-fey hue, flt^csoT^siv^ 
•y7757> K/-rx©aw>mffi*m*#«?ffl* LT 
/-rx++v-fe5ic«SLfetfc 7* hy-r*-K-w« 
lh 1 rom^iE^ffl h 5 7 7x7 «a lt^h* 

rom^iE&fflh577X7£iILTg&^l52IU * 

uft«f ft una. «• m*#a?/ < x* 

LTfc^fe/ty 7 757 7 K/ -f X(D3f(DMiil t 
[0 0 4 5] ^H*<737* h^V^- K 

^Bf^ms^LT^stiftms^avxv+ticsffi 
otl^iv^ 7 757 7 K/-rx®*®*tt*/-rx 

* + >-fe7 / NSffiLT«#*-liTfi 4 5, =17x771cS 

a*ftft*^ic*f(S Lftffl^*s«8P^5 m*#a*ii 

*7-b5K£^T7* KtWflOESMcioT 

4 UfcTOcitflO Lftffl ^m^ftft^lxt) ffif c fcff? 

[0 0 4 6] $ft, ±IB®g«££j3£-r*fc«k *58W 

^lE^iffl h 57-777 s«BPicffia*ftftm2©« 
ffimmt^yjxzt. j&i»tfj&2®*?5K3Sflif- 

#-r * - k# s ©m^sft? s m o s f- v t 

ftfttc, fPffl)SoT^&tAK'y77577 K7 -< X<0 



ffl h 5 77X7 £il LT^H«|W]Bf [c MOSf- hCOB 
Tfc^LT»8ILTi5^fc*ffi£S2®*ffiK3Sfl3 K 
577X>7£3LTg&g|5'\$E&U *©HS«SSiBP? 

U /<X* + 7-t5lCi3^T^46«#LTi30^ft/^y 
77"7 9>hV^X©*©«&£®M#£SXoT, 

[0 0 4 7] C©»W?l±. £H«7)7* h7V^- K 

lc«ff Lftit tfJ7^©£jILT^gP^tti7:?3[cpgi 
U y-by hffl h577X7&tfaj7^l££»^*tfT 
m%<Dm-o Tt^fttv f y 7 75 7 7 K7 -f X<Dfr<Dniu. 

6, MOSy- h©BTlc*a*ftft«Slc*f(SLftffl 

^*s»w^5m*#s*aLT7-rx*+>*7'Mii 

^fttt^ix y m-r c t ^rt ^5= 
[0048] 7* h7<7h- Ktm rom^is 

Sffi h57-7X70)m*ac, ffimro7<5 77T : 'X< 
y^V^tfft, 7h7B$lc7* h7<7h- K*U-by bt 
&K2<DV-bv hffl h7>^x**SM«r*ci:lE<fc 
y, ««©7^ = 77T7* h7<7h- K^y-by h*^ 

[0049] aits ±B<DmzmmT%tc&, 
tis 7* h^-r^-Kts 7* i»y-r*-Rca«*ft 

ftmi ©y-b-y hffl h577X7<!:, 7* h7V^-K 

^3 1 cm^^L^^#5nftm^^mwk^cs^ftr«^ 

W>t, XSSflJ^yHzy ht«ft46©S2©y-by hfflh 

<t*ffil>L*H3lf^ =*7C? h y 7XtttcXli-^5 
-f 7«lc«»E5iJ*ftTfi y, H«6^5(7)ffl^mE<!:ffl 
§IEi&l3 T 0^ ov « -y 7 75 7 7 K7 <X©*©« 
H<D2o^-9-77y77LT, *OM*ISl«Ci:lc<J:y 

/-rx*i»st*/-rx*+vHz5*<i7tft@ftaHKB 

I?S?T, H«rtlc N 7* h7V^- KStfSl ©y 
*7hffl h577X7[cjg$^ftift!l1 (DMffiSmm h 
577X7 ma#Slc-iS#88R*ftfcJ& 2®W5 
Is^ffl h 5 7777 m 2 ©m^lE^lffl h 5 77X7 

atfni*#g»c*ti?ftffia*ftftS2©y*y h 
577X7<h, n^Tmn2<Dnm%£&m 1-57777 

nicwts m^y-b-y hfflh577X7[cj;y7* h 

7V*- K* 'J -b-y h Lftfttc, m 1 (7) y -b -y hffl h 5 
77X7^7i:U MOSy-K5lT©*T 

A6(Dm i <7)mi±£M o s h \zmw lt^«««?s 
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i (Dnffi&mm v=>y s J^ttyt. lt, mi ©->+ 

MOSy- hC0ET[cf E &LT«ft£i±TfrSff1 ©m 
^f E £ffl h 5 >-7X-?£* 7 1 U 1 © U -b y h 

Eh7V5>X*fc<fcy7* Y$-<*- K*U-by hLft 
file, S1 ©ijty hi h7>5 t 7***7iU 

MOS^-hfl!>irF©?KxV5'+;U*ll1©mE<fe 
y *t ^ U^UcRSt *fci6©ff 2 ©mE^M o s y 

ZZJytLT, ff1©$/ + y*-B$IH<J:yfcS^ff2 
®-> + y*-B$IIJk 7* I****- K?3fcWBfc*ftfc 

[0 0 5 0] CflD«W?tt, *^*©Ml©5/+y*- 
[0 0 5 1 ] 

■Off 1 OftSSOJKtt© 1 HSEB<D«fBlHllH9*CT 

ttLT**. HI [C/TxTff 1 ©HSfe©^®?^ H*2 
c £H 9 <DH3S 2 b Icib^T M O S h 5 V-7 

(fed tav^vWE-ft^fti -siiiinu i 

7thW-H\ 5h7>^, 2*^/\ % >^lifig 

* - K P D © N SMflft, t-^y-JXZM 5 CO 

LT U -fey hffl h5V5>X*M 1 (OV-Xt (*5V5>X 
*M 2®?- KE^fl/FftSafoS (Jflffl T 1 TfiStt* 

[0 0 5 2] $ft, h5>^X^M5<!:M6C0ttiigSi 
^T^+fCex^LTJgi^ftTl^o E 

*. Mlc, h5>5>'X^M2C0V-xatti7Dffl K5V5> 
X$M3lDFl/-fX V-X*^LTCDSlHl»5<k* 

x ttfioxtf p s*hh wfo ft n -ffiftjirii^-r a. $ 

ft, nVxVtf-C eti, 3b7T 1 C0#»C pxltfh7 
>5>'X^M2C0'7 i, -h#MCamp, K5V5>X*M1 
COffiMmC rst, BttO&j&MC f CO^ItTH-TT 
1*l«:R^*i6aEttSt\ 3b7T 1 (DBwC p 

[0 0 5 3] C©*Jfi©JKJI6©BrftlC-3^TKW 
**. H«2cliH«SPC0R±ff N ftTffT'S 

l\ i?Cfi»4>n©fTfl!>Sa5>JOKI6?S*i: , r*. s 



ft, #F7>^MK M3, M 5 »tFM 60X^7 
? > 7li'J« HiS L S ^SlfiJlHlB^ 5 coffin icScJ* 
;foft3, 

[0054] mw^tivmwcDftm&t lt;, ccoh 

* 2 c 5 COtuHCOffl^CO E117J tflKo ft Hffr y ?S 3 

1, M6tt*7?S^ S7T UimMWtc-SONftttSI 
tcS^o SSiT-T 1 [cliiuHco+f^y/UT, 7* 
-KPDtfMMSISU h5V5>X*M5 % M6£iIL 
T^*ftT*fc«ffi#*®S£«oT^*. h7>V 
X*M3t>*7£6oTi5»A CCOH«2cA^550ffl^ 

[0 0 5 5] h5>v , '7.^M5^7|-7i:S-PTi5 
y, 7* h^-T*-KPDl±«fi[«llcfftfr5»li#ftft 
tt»T?«WE»*fiL\ tS*i«LT^5. $ft, □ 

LT*fTHcg3S#ftTJsys U>x>i7CexlEtt 

[0 0 5 6] CCiaSttlK^ H«2 cliCDSHSS 
5jt«ftfl!>fTfl!>HilW>«Bl*ll7r*©*^-3Tt , »a. T 

X^M5 tffflj* 2 c tttbTc3mm-?^£tt>T%« 
TZ>£. 7* l»y-r*-KPDlcWI*ftT^femWQ 
li^H«7?l^|BtlC s h 5> M 5 L 

noav^v-y-c e x icisn*^. ccois 

*1S5*K£*$7& h^>v ; X^M5li7h7<!:* 
ft, Btf7* h^-r*-KPDliJt*S»LT*1lf©» 

[0 0 5 7] ^COft, H»2c(iCDS[H]K5 6M-teC0ff 

»2c(7)5aSA^ta<!:, H«2cliiS7T1C0U^y 

MtftU M1^7h>[cta o CCOBf, h5>5>'7^M 
3, M6li7t-7©$$7:-$a o ^COS^, 4S?T 1 (DM 
mt (Vdd-Vthrst) t%% 0 CCTJ\ V d d 
IZW}WMI±, Vthrst it h^ypXZM 1 COL*^ 

[0 0 5 8] ^CO^t, h5>-7X^M1C0^-hmffi'\ 
CDiWP-l^/^ftt), M1tf*7t*n5. Cft 

hBfttf^yra. ccoet, (i?THc(*kTcy-rx 

EEttV k t c *^acOTJ\ 4S7T 1 comfeli (V d d - 
Vthrst+Vktc) t%% 0 V k t c li^5t5Sffi 

coui^ * k l t ^ s fri tc fi\ z. (vmrnwrn 

<fc y K£ a C t * W 5 tHc T a ft 46 izjjit Z. 1 1 1 

a. 

[0 0 5 9] -73, CDS@K5TJ^H«2 cCOfl^Sa 
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S2*BBU, SfC2a, C1b*l*ItiVref|L 

■r«o c^tt^r h 5>5>'x^ m 3 a?- t» w^Hct 

y*?C 2 bW4 (Vdd-Vthrst+Vktc- 
Vthamp) <D*iSLftmtlZtl%o Vtha 
m p I4±lliffl vX* M 2 © LttMIIET-S5„ 
£<Z)$£Jfl, □>x>+^C 2lcli (Vdd-Vth r s t 
+ V k t c -V t h amp-V r e f ) 4>*fflg#frfr 

[0 0 6 0] CDS[H]K5[±X^-y5 1 S2^F ff ^ 
^7iU SK2a (=«6?C1 b) *#l/>fctt»li: 
■T«o CCT, h^>^X"?M6A^(7)y- hmffi^m 

1 '\K36*ft«c «SK3i£7« h 5 y-JX$ M 6 14* 
7<h*tl«o CflDlSSs =lV7 r V9-Cexlcl4«Sfl 5 JS 

[006 1] 4S?T 1 lcl4«SQlc<J:««ffiSfk 
3B^i:«.*?T 1 0)®mC pxltt, HVxV+tC e 
©Mis h7>v ,, X$M2Cf-h§iCampt, 
h7>y^M1 (DffiftSsC rstt E«flD>¥ai§ 
■ C f tfrSftoTt^*^ cacm«Q#A*Ei:fc: 
<fc»J, AV = Q/Cpx l©«ffiSfk3B««S?-*.«eo 
WFT 1 ©Wftli, (Vdd-Vthrst + Vk 
t c +AV) <kft3o 

[0 0 6 2] «6?T 1 lcmf»Sfk^S«<!:, ^tltt 
tu ElctfVttlSU:** h^>i>'X^M3^iiLT5iJfi 

*m*«u •3«y*?c2b'\ejisft*.cftic<fe 

( A «?C 2 b4)*tt& (Vdd-Vthrst+V 
k t c -V t h amp+AV) <kft3o 0$y, iftiT-C 
2bU:£i;fc«&£{ktt, (Vdd-Vt h r s t+V 
k t c -V t h amp+AV) - (Vdd-Vthrs 
t + Vk t c-V t hamp) =AVT\ 7thm 

* L frm T iS 5 1\ k TC/'f X(Dfm B t» »\ 
[0 0 6 3] C(7)4ffi7C 2 bWWffiSftlctSUT^ 
ttum^fcttlg-ps**? C 2 a (=«6?C 1 b) 14, 
□ VxVtf-C 1 s C 2#BWlE-3ftff-3feifcH»V r e 

f + {av • c i / (ci+c2) } ©mffiaftjt^i: 

X^7fS1%FI^U7iU =l>x> 
ire 1 lc±E©*ffiSfk?S««iailS«*«^1-«<. *■ 
LTn h5>i>X£M3#;f7<k£ftTiIiiS2cfrS<*) 
ffi* tf* < ft *. * ®«s Hot L ft I vj<¥~> 7 h U v>X 

^icfcyx-ryf-sa^vttftu ^vfvifcin: 

ftTWcH* 2 c ©fflSlB«^X-r y ? S 3 £il 
6WF*lfr;faT*7<k£tU t(DI*2c lc£t+«i7< 



[0 0 6 4] ft is. ±E©S6Jfi©JKI6©Bift©KWl4- 
«l?Sy, CftUM*ft*fc®?liSlA0!la.fcf. tQ 
fT1(7)h7>^M1 ICfcSU-fey H4, ±IB©K 
m?l4*FT 1 ©y-fey hme^tti7Dl-«Btu[cffoT 

7>7X?M1^>(cU K^5t«7T 1 ©y*y 

[0 0 6 5] UVxVtrC e xflD'J-fey H4, ± 

IB©KWW4C e x©*a«S*^cK3£-r«Ci:lE 

4 y s o § *\ «mtfi#$ t t @g l * ti 

T\ C e x lc«ffitf ^ Bft£S*Rrt6te 

#**.C®fci6s h^v-'X^M 5 LT\ 7* 

^tulc> — ah5V5>X*M1StfM6*:fr:/LTs =1 

ICLT&41A, 
[0 0 6 6] £(D4?lC, **SS©Jg!BllEj:ntfs CD 
S0B5rt?7* h#-f#- KPD©«ffilEa&lE<J:3ffl 
*«f»frS/ty*?5*V hV-rX?S« (Vdd-Vt 
h r s t-V t hamp + Vk t c) tfRfcStfftTs 7 

q tcik^j LtcnEmtftAvtimm^m^tiimc 2 

bizWJmewe, kTC/>TX©* + v-tz;l/«tl£ 

[0067] $/cs nffi*pftfe(Dm3m^>T>yc 

exlcffijfr*C<kt>Rlt6l , **o sic, c©sat©jfc 
ttTH\ 7* h*^*- KPD£Sfc£HilSa>7* 
^*-Klcff)BtlcAltL/c7t^7 , cmS^LTf#5nfcm 
^£*EU:£»LTHi*t3«fc5l«:LTl/'3fc«k 7-r 
-/I/ K-> + y * -«!6*5l^?*s ^ UB^0?©#ikiS 

[0 0 6 8] iC5?, HfcOEafflBSJh.Tl/'*® 

-r^<k, 7* ras£-r**ffi*QjfW> 

ft<ftoTL$l\ -ry-5?*V9-i:LTW«*l«:*fr 
^^S{4fS<ft^TLSa o L^Lft^S. *SUfi©JK 
ttflMi«T?tt. ±IB©7* h^V*-K(7)Hffl(7)ffiTl4 

[0 0 6 9] -Tftfc^ C©*Jfi©JKI6?l4x 4S7T1 
©«ffiOSfkAVH:AV = Q/C p x I 7«-e6ft*fr 

5, cpx 1 */jN*<ts<k, m^mES»*^iS<r 

SCttf?**. ffiol, 7* h^V*-K(7)Hffl*VjN 
*<ftofe«^*C p x I *'}\Z<T%t, ^JS14- 

sicft« 0 ?5c, §icpx i*/i\#<-r*iHrr«s 
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[0 0 7 0] EfUEttU 08^0 9[C^Lfd£*©t§ 
jSrii, (3) xC&tf (4) 3frS#fr*<fcaic,M 
Cpx l£/J\*<-f*i:. kTC/-rXtf*#<ft«fe 
46, fiBRWiCpx l*#h*<T*Ei:t*?#ttl\ L 

46, c p x I *#|\#<?#s 7* h^-r*- KG>Bi»t> 
[007 1] *«E©£2©sa6©fl5J8l«:-3l/>T 
-F<t, 7* h2V:t-K<D5g££tf/c*-vU7'£-B# 

?s<, aiG>*st>RTii?**. zamuon 

[0 0 7 2] 02li*58Elc£*@tt»«fi»J!)£2© 
HSS©J$tt© 1 iS3ltiM)<nffilHl»0*^-r. [WIHI*, HI 
1 £EH*fiB»#fcttEHra£ttLT**. £©312 
0>*6Sfl>fBtt?M\ El 1 ©aV^VtfC e x©ftfc>y 
tc. El 2lC^-T <fc-5tc % MOS©?'- hMc c d£ 
V5>X* M 5 fcM 6 lc«ie LTEHU MOS^-hM 
c c d©Tlcm^*^r#««iii©BiK2 d*m^Z 
AicmUNb 3. C ©If ©*x > -> + ;U <h nffi(D®W)(D 
«?*H3lc^r. 0UI^*lc, CettnSi 

[0073] **jfioD^88©»mco^Tig2a 

B©*±ff, «Tff?Sl\ £c#*IH©ff©S*$i|© 
HiR?S3i:-r«o iMW^l/L^©aj#g,£<>: LI, 
£©HIS2 d frS©fu0©ffi^©aj7Jtf^ofctffr y 7 

[0 0 7 4] C©«IB?tt, hv>^MK M6U 
*7?«y, «SS?T 1 tt*fi«lc»^fctt88lcS«o S 
?T 1 tc[ifij[H]cD-y--rO^T\ 7* hm- KP Dtf 
3fc*£SIU h5>-77£M5, Meed, 
T^*ftT*fc*ffi#*©S$«-3TV*. f-5>~7 
X*M3t>*7i:ftoTfiys £©HSS2dfrS5!HI^ 
Hl'VJDtttfDttSlA, -75, h^>$?X*M5t>*7i:ft 

o t is y , 7 * k y-r*- k p d lim^w sa* 
*ftfc«!8-pH3 (a) ©<taic«waji*fTL\ is 3 

(B) (Dcfcatcm^SflLTl^o Mccdt 

[0 0 7 5] C©*5fttttt?, H«2dt±CDS[slK 
5jbMfe©fi©H*©®g£jiCr?3©£#oTl^= T 

frSffi£©B$iH#tBs-f*£, 03 (a ©ctaich^ 



>?X*M5, MOSf-hMc c d #HIS 2 d £^46 

ft© h 7 M 5 £il LT-^ft-FfUDMO S f- V 

Mc c d(DBT0)*[R][c|EKl^tl«o £©$£31, 7*h 
<f-r*-KPDfl!>*WH:Ji<3B:y % U-fey 
[0 0 7 6] «SK3S»7«, HI 3 (D) IcjjkT*.? 

iz s h^yjx^M sitt y tin, nmtt^TMo 

S^-hMcc d0)BTtc$EKl^ti«o Btf7* h£V 

75, Mc c dt±7|->©SSli:S-pTi3y, f*©TlC 
WSfcffiftLtttt*,, Hil6 2dl±CO«fc3S«JI6?, C 

d s @s§ 5 3(«te©fi©Hiit*jaia lti^h, i$» ur 

[0 0 7 7] *©ft % ;igLTl^H«2d©$ag#& 

$ y, E^LTL^^HSIfrS©/^ U^;l/©ffi^ 
^h7>i>'X^M 1 ©y- h«SlcffliP#*u M 1 
>\,cT2>o E©B& f>5V5>X*M3, M6li;t7©3: 
$T-£^o ^©*SH, *FT1©«tol± (Vdd-Vt 
hrst) <b£3o CCT, Vddlim;gmE, Vth 
r s tlih7>^X*M1©L*UMi«E"P**o 
[0 0 7 8] *©» % h^Vv'Ts^Miroy-hmffi^ 

©fi^tfp-U'^i/.hsy, mi tf*7i*ih.*o zft 

hftfttf£7*-*„ C©B& f§?THc(*kTC/-rX 

m#v k t c &mz<DT\ 4s?t 1 ©mffiy: (vdd- 

Vthrst+Vktc) <t&3 0 
[0 0 7 9] —15* CDS@SS5r i t;H«2d©ffl^5a 

S 2£ffl U iS?C 2a, C 1 b ^Stpmfi V refl: 
"T^o C©«1T f*5V5>X* M 3 ©y- hm«^H^ 

icfcy, M3 6^> < t*n^fc46, wfli^m^au 

y*?C 2 blcti (Vd d-V t h r s t +V k t c- 
Vthamp) ©*ffifl«m^*!h.«o CC?, Vtha 

m p tem^m h 5 V * M 2 © L * w>mE ?S « o 

C©S^, ziVxV-y-C 2[cli (Vd d-V t h r s t 
+ Vk t c-V t hamp-V r e f) ©*ffiM#frfr 

[0 0 8 0] &lc, CDS@K5liX'r-y5 1 S 2*IHI* 
U iS?C 2 a (=4S?C 1 b) ^>¥^fcttlg[c 
T^o EC?, h5V$>X*M6flt*©y-hWilc|S 

<hlcJ;y, S3 (E) lcS , r<fcaicM63fj«*Vi:#ft 
« 8 -75, MOSy-hMccdlcttn-U^WDfll* 

7,^! M 6 3n§ LT^?T 1 ^2l*tl5o «#$SM5£7 
^h5>5>'7"?M6ti^-7<h*tl, 03 (F) ^td: 

ate, t^r«)ii«fT HEKa£#n«. 
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[008 1] C0t£*% 4S?T 1 [clim^QtcJ;§m<» 

Ste^c^s^T i ©tie pxitt, =i>x>+^ 

CeCM^ h7>^M2©y-hiiCamp 
fc, h7>^M1 ®S£ttS«C rstt, ISH<7)>? 
131C f ifrSSoTl^ft Ci[CiSQ^A5C 

ticfey, av=q/c p x i omffiSfcjtwssr*. 

tSoT, *fT1 ©meiis (Vdd-V t h r s t + 
Vk t c+AV) tte% 0 

[0 0 8 2] 4S?T 1 lcnm.ib&&Zt. *tlit h5 

v^x* m 2 ic<fc a v-x 7 * □ 7 awe <fc y wra 

tu Slc*V«l6l«:S3h^>^X*M3*aLT5>J« 
^UJ*i«U o$U4S?C 2 b^EASti*. CftHJ: 
tJs «S?C2b©«ffiUs (Vdd-Vthrst+V 
k t c -V t h amp+AV) <tft3o o$y % 
2blCfti:fe«ffi»b(*s (Vdd-Vt h r s t+V 
k t c - V t h amp+AV) - (Vdd-Vthrs 
t+Vk t c-V t hamp) =AVT\ 7* f^-f* 

»Lfrswra3s*\ kTc/-rx©iwt)*L\ 

[0 0 8 3] C©«?C 2 bCWftaftlCJKUTs MM 
fifc»^fetttt?**«?C 2 a (=S?C1b) fcfc % 
3V7>tC 1 % C 2ffBWlc-32B:ff-3fcifcH»V r e 

f + {av • c 1 / (C1+C2) } ©mttSHbtffti; 
7<y?s 1 *m^T*7tu ^y?y 

LT, h5V5>X*M3#;!|-7£*ftTH*2c#5© 

[0 0 8 4] H^Lft^*¥->7 hU-yx^tc 

^tlT0^cH«2d<73SQS$£^AU<'y7 c S 3£jILT 

tfM^*iT*7i:*tu CflDHJIt2dU:£W-*-9-'r*rt/ 
ff-o»7 f 3o ««]^ 5 ^ i; C £ tm V 5E* 

[0 0 8 5] ftj>\ ±EOSUfi©^«©lllf^©WWtt- 
«9?Sy, CftUM*ft*fc®?ttfcl\0i7i.l& ^ 
f T 1 CD h5>^X*M 1 Kii'J-ty htt, ±1B©K 
0^14^7- T 1 O'J-fey «»HulcffoT 
CtU;:pg££;fa;5t<7)-c?y:ft<U iuEKDffl^tiJ 

fix. 144 1\ 

[0 0 8 6] J.X±<7)»fF[c4y, ML3l#-r«fl^i:/t 

y y y ^ 7 y K/-rx(4H -r = y y-c?ff ft o fc y * 
-y hmerixoTi^(7)f\ kTcy-rxt4++v-b;u 

^tC*¥-y7 hU-yX^^5tti7D*tl^fc46, 7-T-yl/ 
K-y * y $ -«tlfl«SI31*ft«, 
[0 0 8 7] fcSEOSSOSIJSOJ&JBatFaU 

(7)llSfe(7)^f^[col^Ti ^ ^0S■r«o04^i*fg0S[c^5ll 



-BR0)«fllilslKH^'r. IK 0 2<h^- 

[0 0 8 8] Eft$TroSl»tFS2®SIJ6®J&!ttrP 
14, 7* h^-T*-KPDfl!)U-by htt+^UT 7 (* 

C flD*SS-W*» 7* h 94*- K P D © y -fe y K4 1 7 
Kiel @?*y, i/ofc@£Lfc»fcB$IHH«:So 

T\ 7 * h if -ft- KP D Cii Lfc 7 * h K 

[0 0 8 9] 0 4lE^-r*»W©S3©SIJfi© 

y-t*y hffl h^yy7^M7^isi+fcta)T : -sy, 05 
ic/^-r 4 ©5Uhs©^jk?i4s m 2 j& 
momm^y* htf-r*- Ky-by hjg h^y-yx^M 

7£Kl+fcfc©?£* 0 -TStot, H4»tflS5U:i5l/' 

7* i»y-r*-KPD©Naui^ mosswimhi 

EVddfcJftftiJrftT^*. 

[0 0 9 0] CtllCt'J, 04£t>'EI5TH4s f>5V5> 
X*M7©y- Kc/vf U^/KDy-fey hfi^££Pfcn? 

*^ h7y-yx^M7 6^y[c^y, h^y-yx^M 

7©KU-TVs y-X*^LT««EVdd#7*l» 
4f^-KPD©NSJilcBMiP#nTx cn^y-byh 
?3o tftfr"^ 7*h#'r*-KPD®*+y7 , jfNE 

SV^?*VT*Ci:lc<fcys 7* f»^-r*-KPD* 

r, S3so ; m4(7)*Sfero^»ir(4, -y+y^-nsiH* 

SfilcRST*«ci: lefts. 
[00 9 1] Sfe, 0 5©Sl4©5ia!©Jg«W4 % * + 

DWLTMC?, MOSy-hMc cdomffilCfcy 
MOS^-hMcc dBT©*+y7'fl«fi^*ft«BP» 

[0 0 9 2] *lc, *«W©S4©SU»©JK«©ffi©Bl 
ftt- Klc^TKBT*. y y Uy-y^j£lf 

+ y^-Bf^(7)ftO^(7)l4, fiOxHfl 0msec?« 
y. fi^t>©H:fllAHro. 5msec 
[0 0 9 3] JlSTOcfcatc, ->+y^-BSIHfl«*^«^ 

f i: C 5 flD¥ y < S « t C 5 fl^fe ft n 

5o 
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[0094] j-xTs z.tnmAtDnffi.mmwm'E-F 

OMttfHEO^T, 0 6 (A) fcjj*LfelllJ8fc*3^TJl 

ft«icKwr«. i^ih (a) t\ mstm-mimmc 

1~M3©H^tt*l6LTS«, $fs 7* h^f-T*- 
KP Dfcy-fey h LTfrSs ->-vy*-fl$IH#*l/>£© 
BSIHT I ©IH31fi*SSi*ffao MOSy-hM 
c c cKD^+^/l/OD^V^+il/^ Mc c dO^-h 
«ffilcVdd©*ffi*^ftBS©?K7 1 >->+;U©tti|i» 

[0 0 9 5] cottar? i*5V5>x*m 5 **vr« 

t, 06 (B) lcjST«fcafo f*5>vX£M5£jIL 
TMOSy- hMc c dfDT^ + ^UT 7 #K3S 

[CctU, 06 (B) lEjST«fcaiEs h5>-7X2M5© 
?Kx V5/+/M!>«ttjfflS < ft y , MOSf-f-Mccd 

[0 0 9 6] 3Wc,Htf7* h^-r*-KPD*U-by 

h Lfe*, -> + y * -bsih#s^ t s mmnmmzfi 

Oo COMWHSlCfcy, 06 (C) kJi*.T?«3»lc 
/Ts? £5^ 7* h^-r*-KPDlcTO3BWa#ft 
*. «t/»Ts MOS^-hMccdfl)y-HiK»1 
O«ffi<fcy**0^2©«fc $J*«'Vd d££pjjn? 
3» Cftlcfcy, MccdIW^»t/K)51fili 

[0 0 9 7] EflDtttt?, hv>-^M5^>W 
«is 06 (D) lEjST«fcaiEs MOSf-f-Mccd 

V5>X*M5*iiLT*m HulHlODS/ + y^-BtlHIT I 
®£#®*fiU:, ^0©->-V"y^-BtlHIT s©WS#M 
ccdfl)lT?JIL^b*ft«. C4>£lcLT?$fe* 

[0098] ftfi, CftSTOKWPttNMOS FE 

Tstoti^tf, N§y, p§y^Ati§x, mE©75iR) 

*iB»lcTfttf, PMOS FET?t>H«©«Jll3tMiS 
[0099] 

tznM*^ >t>wm o s f-ft tfowssstauic 
y*y hffl h5>$>x*smH*#«*»ft*-&Tffi£ 

raicitfli Lfefl*ja»3e^*Bi y tii-r <fc a K Lfcfctt, 

£H«f3 i m»[Ccfc37^-/U K->^y*-»fF 



(kTcy-rxmaa tSEBicfracfctf?^ en 
[0100] *«wic<fcntf, *^*©si©-> 

+ '^-SIPI?7* h^V^- K731fi«SSSLfe«S 
[C, ^75©£t2©->^y£-0fP^7* hm-K 

[0 10 1] Elc,*«Wlc«fcftHr N y-tzyhfflh5> 
5>X*££24>mffiK2£fll ^>5>X*£UJ*i#ai:® 

aawi?ic±i:*<fcaic«j«LT^*fea6» 7* h?" 

[0 1 ] 1 (ommwmmw-wmftwmm® 
[gi 2 ] 2 ©*as©^»©-Hiit»©«iiiiHi 

SHUTS*. 

[03] H2©»»©?K7 1 >-> + ;Utmflf©»lllO»? 
£/Txt0T?£3 o 

[04] *««a>ff 3 (DSUbOfl^IKO— «R<D«fiSlslK 
[0 5 ] *%W(Dm 4 ©5Ufi©Jgl8©-H3lf © Wi5lHl» 
[06] *^©m4©*Sfe©^»l©tt©^-K©B)< / F 

[07] @f*a«sfi^ft©-«y©««ia?a5«o 
[08] '&m(D®wm®%iW<D-m(D-mmft(Dmm\E\ 

[09] ft*©gimi§sgB©ffl3©#J©HB»»©»fffi 
EinBl?s«. 

[01 0] S*8«C<Z>*tt££3*ffiVU:T*z:i:£ 
1 SB-77 h UvX2 

2c, 2d mi. m2<D9m<Dim<DWM 

3 W5fiJ:tf/-rX*+>-b7 

4 7 h UvX* 
5 

6 ftfi 

PD 7th^-K 

M 1 'J -by hfflmf^H h^>vX2 

M2 ifitSfflm#^h5>5>X^ (ffl*#ft) 

M3 UtfjfflWMMlf'^VS'X* (tU73#©) 

M5, M6 *fiK3SJBI*5V5>X* (UK !!2©m 

M 7 7 * h K U -b y hffl«#^S h 5>5>X 
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